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(54) PICTURE DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To cope with increase in 
transfer of picture data. 

SOLUTION: The device is equipped with a display panel 
1 in which a scanning signal electrode and an information 
signal electrode are arranged in matrix, with information 
signal line drivers 18, 19 arranged on both sides of the 
display panel 1 so as to impress the information signal to 
its electrode, and with a drive controller 24 which 
transfers picture data and the sampling clock to these 
information signal line drivers 18, 19 on both sides; these 
drivers 18, 19 sample the picture data from their signals 
by a sampling clock to generate the information signals. 
In the above picture display device, sampling is 
performed in such a manner that the driver 18 on one 
side samples with the rise timing of the sampling clock 
and that the driver 1 9 on the other side samples with 
the fall timing. 
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1^182 0 0 0-20 03 4 



^Jf,l F ^ -f t (*HU tai?- > 7" > i7 D jc J; !) Btiiaiii 

<Dm<Dfnmm^u k ^ -f -'■^{iBHia-y- > u > ^^^^ d ^> 

So 

7*-^5'©teiS^4^ |5i-oiiiffe7'-^'>'^;^ni-oTfffcn 
j^&*u iii^T^— ^J'©-y->7'';>^*-y->7*';>i{^^' 

- > tc J: T tS^ $ n S t) ©7? i. i m i: -r 5 If 
^ 1 ~ 4 ©v>Tn*> 1 W^ciB«©iili^«^^««. 

W*^ 1 ~ 5 ov^r*t*» 1 «fc:|B«©ia<ll 

tit^iH 7 ] Su§3?SS>'^^;i/{4^gSlifeMffi>'^^;i/t- 

[«B^©Pi«a!5:Siflll 
[0 0 0 1] 

[0 0 0 2] 



2tttil^fg^««iictii«<§*i&W*n-r*J;-5fc5I 

D-^. 7 (7-1. 7-2) «ill^i^7^-;5?>»t>^, 8{± 

iii^7*-<$'it>7*'; >i/^D>yi'fi^ (SCLK) m. 

9 ttinSl5^-^5' A^jffiiW^^ ( S D I ) US. 1 0 tt^ 
^fS^ (LATCH) iflil. 1 lttD^>S^J»fg^f^|«», 

1 2{±^v7^ 'y^57n> hn— 7, 1 SttiH^T^-^M 
1 4{4iii^7^— iJ'tfvruvi^i^Dyi^fg-^ (FC 

LK) 1 5{41i||fe5*-tJ'tejS6'f^-:/;i/©^ (EN 
ABLE) U. 1 6 tt7j<5FP]^ft^ (Hsync) 
1 7 ttSitlilWe^ (V s y n c ) il^-C-fe 5, 
[0 0 0 3] 02K:g^-rilt)^ MS>'t^;i/CD-bi7;<>h 
^ -'^ 2 ©gBBtt^ tSffi/^^^l/ 1 ^©^^K 5;^©«| 

> h D — 7 6 > ^ >f 2 ^© 

m'^'T—^ ©tejjitt. ±{B!|-b > h b' 7 -f ;N'ffl©€33l 
( 7 - 1 ) *5J;t/Tffll.-b^^^ > h K^-f .'^'ffl©^'EiS 
(7-2) ©2IRi^^fflV^T^ S«J'^^CfTt)^^•tV^ 

[0 0 0 4] -^bTv ia3{c^st-J:-5fc. M^/-^^;H 
{C*fbTMj?lJlcEyiJ^n*:=&-fe^^> b K5'fM2 (2 
-1> 2-2. "s 2- (n-1) . 2-n) {CttiUffe 

(SCLK) U^m:.n^-j^m^ (LATCH) S|l 

oAJ^^jitjg^^n-c^jt). ^fzm^T'-^x-humm 

^ (SDI) 1^9, SDO* (SDOl, SDOn 
-1) tcJ;oTs «■'«^■*»A:^^^-^•g5S|^i^•CV^5. d 
©SD0*{4&-fe^^^> h h-^'f^^2a;t)^iEt-S^'r 

[0 0 0 5] v^'3>bO— 7l 2»/^7;h3 

ti. 04. E15*jJ;V|g|7{::^-rJ:3«:m^©tej5l7?t- 

^'M;^ 1 3 (O^nT. ID0~ID35 ©fi^. -y-V 7"'J 

>^>>Dy>>FCLK, i*spjta3Wfa (iH) saa^ 

1-S7j<¥|5l^{i^Hsync. *5 1 7 
Ift^-r SSiftl^MI-^V sync ^tejaSf-S. 
[0 0 0 6] ^lilTfB:. fflIijfe7*-^M>^ 1 3©/'C>liS& 

3 6tr^y Mii:LTV^5, dJxtt. j«il^^*;H ©*5^ 
t4t6A^ R, G. B#66Pg^«31i:LT. 2 6 2, 1 

4 4fea^t?fcSa-&. R, G, B©3eitCoV'>t&6 



(3) 



!HpBa2 0pO-20 0 3 4 



=f—^)'^7. ID0~ID35 l:.WSk'f—^ fcCD^f/lS®— 

[ 0 0 0 7 1 la 4 tCS^ta f) ^ ^SlftT^-^ M^E 
NABLECDHigh (n-Y) SBMtcqt^^CT^-^' V a 

1 i diJtejai^fix la.Ttd^t-ii!), •9->r';>^/^'D 

t-9->y^';>^7$ix?), 1^>7'•J><y^^^/feiii 
^T^-^'tt, 7j<;¥iHl«fi^Hs yncCDH i ghcD^-f 

.^Dia07'-^i: UT^ hn— ^ et^^yf'- 

^h,?). fs^Vsync*5<ttfHsync©High^ 
Mt^OtlF^tt, M^ENABLEttLow (D-) i: 

ci®X8iffl©iii«i7*-^{i. KRS&fc^ni. 

[0 0 0 8] tasigf!;3> ho— 7 6*^e.Mffi«^/'^^ 

itfHs yn clcS-:3V^T3^> h'^'f ^N'SC^^^-f 
^ >i/ftiJmS-t?&^b, :3^>$iJWi9Sa8¥ 1 1 

1 8 tr^y b*i©iii<fe7*-^/^>^ 7 - 
1 j3J;V7- 2?fe^b-rv ±M-fe</^>h/N-7^atR4- 

1 *J:VT{»Hr^';<> h/N-;^a^4 - 2 ICj^ili^nS. 
(0 0 0 9] ia8{itJe*©±<B!lO-fe^;>t> b H^'1'M2 
'^OlOffeT*— J'Oteai^iCSrS^t-o 123 9 fi^OBRo^HI 
MiT*— ^'>'^>^ IDU0~IDU17 i:ilif^5^— ^ t©?^ 

^B©-fi»J^s"^flaT•fes. 08K:^i-3it), mm^T-^ 

ttl BHiy h*i (IDU0~IDU1 7) t?±<H!l©-bi/' 

■e©iii^7^-^©fti(u©7^-^. t-^ct)*.7=- 

^J'UDO. UDl. UD 1 6. UD 1 73!)SiiC,nS 
•3Tiii^7'-^4-y->7''J >i^b<fS«)-5t|BlD#tC, ^'D 

s c LKc-y-w ;7;i/»©A -i;> b ^m^t^, -fey 
b H7-f 7^©m^j*i»x|{giaa^©iijiife7*-ij'*-9- 

VT-UV^/bfeB^;^. ^J^«ClirT-«±2 4 OtB;b©-fe^ 
^> h b^'fy^ffeafcl-^.t, ^D>;;^'SCLK&8 
OA'J'Vh (2 4 02iex6|!gSS7*-i'-rl 8tfy b>>ty^ 
= 8 0) bfcB#;^T% »l©-b^^>h K^-f 7^2-1 
{±iii^t7^-^©1^■>7•U>^*^Tt-•l.ttt^C^ ^2© 
•fe^^'^V b H^-f ^^©111^7=^-^5' A;bSiJWg^S DO 
lSHighi:fS. ^2©-fei'pt>h K^H'-''?2-2 



(ifS^SDO 14SH i ghi:/cC-3TA^?)> m©-fe^^ 

> b K7-<>'^2- 1 i:PIa{CbT^ 7='-^'UD144 
0, UD 1 4 4 1, UD 1 4 5 6^ UD 1 4 5 7A^ 
?>©iii<Sl7*-t^(0-9->7'U>^*fTd. im. ro»Kb 

^3v ^4, -©-b^pOb h'^'f-'^2-3, 2- 
4, -4.11^7*— ^©i^-vrUV^/^ff -So 
[0 0 10] ^l©J;-5lc, (jlfeife, iffl^7'-^©!iEai»c* 

^>b b♦^^'/^•^7*-^«:lBl«©!!gig:^^^^zJ:^)< 0 2 
10 ©±ffl!li3J;VTffla©ill^7^— <5'>'^J^7-l*5J;l57-2 
S^bTg'J^iS5T?«3lbt:v%S. 4bT^ ?«SI8i&3> 
bD— 7 6A»?>-b^pt> b >'^2'NOiii^5'— ^te 

5>^©^^T•^f5J©'&^C-:DV^'CI!^WbTV^S) ^ 7*-^ 
tej^Jft^Stc^fbX, ili^7*-^©1t->r';>i^i5'Ds; 
^ {± 2 {g©ia5ffilS4j£}Si: b-rv^ S. 
[00 11] 

20 [^B^A5|?itibJ;ai:t-s»ffl] ti![fil>''<*;b 

3>bn-5 1 27!pC,^SiaiE|&3>bD— ^S'v, 43 J; , 
vm^S8i&:3 > b a — 5 6 c> -fe ^;>i > b b* 5 -< M 2 
©ii]^7'-<5'©te3iatttiAn©— 3i*;feir-3Tv>5. j: 
t)^<©iii^7^-^©tej^{c^sfjSbTv><fctoic{i, ^ 
ffiictt. 7=-^tej^©n^*s<&i£lffet). =r-^um^ 

[0 0 12] bA^b^feAse.^ M^*g$J[S«mif, T-U^ 
baffi±©@Ei^§l|5lb©^®-^. 3 
30 ^^^i'©Jiiio«tii'©FcgffiAs^bT<s. — ^D5/^ 

■ix. '>;^7^A©?saS;^j©JiAn, ^bTEl2©-b</^ 

> b M;;^ »tS 4 As^^m tC iMft V ^Kfi^T• fc S t V ^ -5 A» 

< sisj^im-i' > tr— i5^>^!it'i4±©F.gsASfe t). m 

.*.RSI^As*febT<S, 

[0 0 13] *^?9©@S<)tt, C©J;a;&«^ftjil5©Kg 
®;^K:igB«^^ iii^S?^«gt:43l^T±M©J:■5'Ei:B3M^^ 
5fe C S C < BlfeT'-tJ' ©tejaiSCtiADtm^T? g.S 
40 J;-5Hf-SCtlcfcS, 

[0 0 14] 

[P®*S??*1-*t«)©^g!] Cl©ia<)S:jgfi£-r5;fe«) 
jtSff ^®ffii;««M^S«iAsv b y 

so t'— ^©ft^A>e)lB»7*-^*-9->i7''; ^i^b-riigBtS , 



(4) 



nm 200 0-20034 



CD^-f ^ >i5^K:*3V^t mi3l^->7-U ></*fTV\ ffiT^CD 

[0 0 15] cififcinK. m^. •9->7"';>^^D>;/ 

[0 0 16] 

T{i^ Hul3ilift7^-<5'©fi-^{i, ^«!l®f»^M^j^ H ^ 
tt, H«83iif#7^-^®teSSJ««a!ti:ra-JSiglElS*;&1- 

[0017] mmmmommm^m k ^ -< m i: bT»±, 

$e.tcg|j§3Pofflll©tSfaii^i^K7 

it>7''j ><7<>D >yi'©ji:±f)3i^/i?©^'-f 5. >^fff 
a*»Sfe(±i:Tt)^>yi^©^'f 5 >^^i?fTo*^^. 
^ {c n — H ^ ^ — > c J; T la^ ^ n S * © T- o T *) 
J;v>. -:&©{ll!l©tffgfi^)!SH7>f 

{i!i7^©{il©W$Be^^ F5^/tt{i+J->r'; XS'^ 
D ^; ^ CMf i^*^* 7 T ^taJt S i: J: o S 

[0018] 

[IIA&t^J] 1 ] ISI 1 lt^^m<Dm 1 ©Ulrfg^tc 



2 l-l{±±ffiy-b^^>h>>t>^»tg, 2 1- 

2 3-1 143* > • ±ffl!|-fe^^ > bragSl^HiaPv 23- 

2 {±3 * > • TffiD-b > h ragJiSSmP. 2 4 tt-tr 

> h K^-f 8*S<tlf 1 9{Ciii^5^-^J'l?^teia|-r5 
MSf8il»3>hD— 5, 2 5tt-fe^^;><>hJta7'— ^-'^ 
2 6lijn^7^-^5'-9->7'';>^i5^Dyi?<g^ (SC 

Lk) 2 7 {t±m±vA y vmm.T'-i' xttumm 

10 ^ (USD I) 2 8ttTffi!|-fei''^>hiii^7^-^A 
tymsimn (.l^S-Ql) 2 9li^5;5^fg^ (LAT 
CH) SSI. 3 0l±3*>^iSPM^i6IP. 3 1tt^97-f 

>y^3>hD-^, 3 2{±iiiMi7='-^^;t::^, 3 3{4jii«i 
7^-iJ'-9->7''; ^'i^i'n^y^fi^ (FOLK) i^. 34 

am^y'—i'mm^ ^-rM^n (enable.) m.. 

3 5 \i.ymmmm^ (H s y n c ) ilSls 3 6 »:S|g:p]m 

(Vsync) ^-ffe?). 

[0 0 19] j«ffi|gi&3>hD— ^2 4A»&5?— 
2 5*JJ:V^^i^2 6s 2 7. 2 9*:f^bT33la$^^S 
20 ffii^T^-^'^imS^SCLK. USD I. LATCH 
tt. 3^:> .±{B!|-fe<>'j<> hHg?^$gi¥2 3- 1 
T, 3^>/N-;^»«2 2A>e,±fl!Hr^p(>b;t;j;«*E2 

l-ltC««&3Fn5. Wm^. «l|IIE»/3>hD— 7 2 
4*»?>5^— ^^5:^2 5*5itJf{fi^jS2 6, 2 8. 2 9* 
:^bTjStti^tlSiii^7^-^*5<tl5fi^SCLK. LS 
DI. LATCHtt. .T{B!|-lr^^^>hMgEi^i® 
P2 3-.2*:ft'b-C. 3*>-'^>^*«2 2 4>e,TfflHri^ 
^>h>'t;;^»*g2 1 - 2 {cW^&^fiS, 

[00 20] Ell Otr^^ieic. }SS/^^;Hl-^b 

1, 18-2.-, 1 S-ntfi-fei^pObftaT'-iJ' 

^N-;^2 5. iiifii7^-:J'-9->7'';>e^^D'yi'fi^ (sc 

LK) i^. i5J;V5y5^fS^ (LATCH) ilSAi^^at 

ffll©^ (USD I) i^2 7:feilFUSD0* (US DO 

1> "N USDOn-1) l;j:oT. ^^ififi7.^—Y 
^i^^tl-CV>5. USD0*{4S-±{B!Hr^^>b K^i' 

<«) [0 0 2 1] ^^^-f 'i'^3>hD— 53 lA»f,MSII 
il;3> 2 4 *f©iij^7*-^©te3aitt. ±iE© 

[0 0 2 2] WTx «Slglfr3 > h D-7 2 4 

1 --<.©$iJWi9*3<ti;tiii<^7^-^©tei^ico 
v^tiJiWr?), ^«SIK«in>bD-5 2 4tt. 
>;;i{/3>hD-73 l*>e)©SitPl«8^i^fVs ync43 
J;^5?J<^|S|W^i^Hs yncA>t,. 3*>H5'f>'12 0 

©it*^ ^ > ^m^^^^ b. 3 * >swfi^i(g» 3 

0*:f^bT. 3*>^^;;^^2.2{c:i3IUif 
50 [0 0 2 3] — ««IBl&3>bD-5 2 4C:i>->7' 



(5) 



4^182.0 0 0-2 0 6 3 4 



tmm 2 3-1, 3^ > • TflB-b^^ > h 2 

43<kUfTffl!|-fei^^>h>'^;^»te2 l-2ttej^$n.S. 
[0 0 2 4] 01 l^^-by^^h F^l'Ml S'vCDili 

ttl 8t:>i'h*i (SCIDO~SCID 1 7) T-fet), 
±ffill-fei^^ > ^J' (UD*) *5<tlFT{R!Hr^^> 

hfflT*— ^ (LD*) *»DB^7*— ^>'^X2 5<fe:^LT3£ 

D 1, UD 16, UD 1 7A5j2^5,nSi;|Bll1#lc, ± 
m-b^/. > Mi!i«fe7*-^$' A;tjWfflim^U S D I ASR i g 

8-1(4. V>y')>if^ti^^i^SCLK(DiL±*):i^^i> 

JitB:f3*iSA*2 4 OtH;*Ji:t-St, -^/i/ S C LK* 
8 0*«>>hbfeNp;IStf, ^10±ffla-lri5/"^> h K^'f 
-'U 8 - l{iiiift7'-^CD-9->7'U >if^mT-t^tPi 
tC, SI2cD±iR!)-fe^;^ > h K^'f^'M 8 - Z'vCDIli^T* 
— J'A:t;»JffliM^USDO l5feHi ghtf ^2© 
±ffla-fe^pt>h K^'f-'tl 8-2tt(i^USDO lASH 
ighJ;!fe-oT*»e)x ^ 1 ®±<B!|-fe^^ > h K^'f ;il 
8- 1 i:BI«lC.UT, ^UD 1 4 4 0. UD 1 

4 4 1, UD 1 456, \3D 1 4 5 7i}>^<Dm^9' 
-^©1^->7*U>^*fT5. im. |Hl«(CbT, ^3, 
^4, •••©±ffl!|-b^^p<> h yN-2- 3, 2-4, — 
4> Ot^- > 7* U > ^ S: ^T a o 

[0 0 2 51 -;«r, 01 Hc^-Tidt, T#J-fei/^> 
YM'r-i'LDO^ LD 1, LD16, LDITA^ 

e^LSD I ASH i ghfc^K^i;, H 1 2 tCjj^bfe^ 1 
OTWHr^;>«>h K^'f/^l 9-l«4, V>r^}>ifi/ 
D>;/i7SCLKCDiZ:T»33i>yi;CioT, 11^5*— 
it>7"'J >^Ui&«>5i:|BlBtlC, ^a«;;i'SCLK©th 

>b K9-f-'tl StUtSK, Tfl!H:^^>h K^-f -'tl 
9^c:i5ili^7=-^o■t^>7•'; >^?fe^T^. 

[0 0 2 6] W±M'<.fc J: a {c, > h D-5 



>^^a -i*^ s CLK©/Sisasi:ilfii7*-^©15 

[0 0 2 7] vt^mhticm-rrnis ±m-ty^ yvmy' 

a iU^ilT t) © isgji T-y- > 7" U > ^-f- S «m i: U fc 
fc«>, ?aSifBl!i:3> ^D-7i:^S^S/1^;^i:©M©/t;^ 
♦i«:l/2fc>a;t), Ifvr'JViJ'^D'j^i'Oig^aSttRl 

10 [0 0 2 8] ■T'&tJ*., tie3l5tt-9->7'U>^/i^u<y^© 
i:± ?) 43 J; V5:T ?) © if *> A»©x. i7©^!^lt?^f■^T v^ 
fciBtfev'— tJ'©-!*'>7'';>i/"*, 1?->r';>^^D«y^ 
®JliffiiSt7'-^S'©!|Ei3IMI«flS!&Ii]-i;U 

©*i^pt>h K^'f7mi^->7''J >^i7D>y^'©A±>) 

[00 29] *SfeSS«^JT-tt, ±(B9-fei^^ > h H 7 >'n 
8*i:±»jj:y$^-C©t*->7">;>i^ffl{cfflv\ TffiiHr^ 

^ > h K^'f.'t 1 9<&3l:Tt)Ji>yi^'T?©-y->r';><5?'ffl 
t:fflv>T*J?), bfe*s-oTS'Jfi©S«i:i,-lri?'^>h 

«©J»^ * ?# s ;r i: *s Bif g t )& s . 
[0 0 3 0] [SIJEC»J2] 01 3*JJ;tFl 4«i*%B^© 
30 »2©^{«t:^SMfflIii^^S^^^gt^i(:^5±^ra^3J; 

> h K^-Ym 8- 1, 18-2,-, 18- (n- 
1), 1 8-n43J;irrffiy-bi^;Oh K^i-^s'l 9- 
1, 19-2,-, 19-(n-l), 19-ntt^tv 

^-nSl O:feiV01 2©'feOi:rab%,©'tf*5, * 

fc, A;^^n^M^%, *fc^-rjja*B|{lt«, 010* 

it;'01 2©«-&i;|i]«T-feS. 
[0 0 3 1] t-JEcfcife, 01 3t:5=^■ri■5t, ±as-b^ 

;<>h b*9-f-'^l 8'N©-9->7'';>^^7Dy^ (SCL 
40 K) ^^>2e{C{±>'t>;;7Tl 3 1*S, 01 4t 

^1" J; -5 tc, T<W-«2 > h F 5 /N- 1 9 ^©-y- > 7" U 

V^i^U^;^ (SCLK) 5'f>2 6{C -0/^—^14 
ItfJfA^n-CV^S. /^^J'^r 1 3 IHt'f W^— ^ 1 4 

— 1 4 l»CJ;-oT-y->7'';>i5^^D^j;^'SCLK©«i 
1t>r';><y43J:iF^Du;^©A-i^> h*ff-5Ci:t:<t 

so T, ^Jfifiajl t|i|«©3!5!;*4f#sci:<»«pIt6i:J5tS. 



9 



(6) 



10 



1tS82 00 0-20 0 3 4 



[0 0 3 2] mmmsi mi 5it:^mm(D^3<D^m, 
E^^v^mi0L9'-^xijmmm^sDi (usdi. l 

SDIs USDO*. LSDO*) ^SftX^ m^v"— 
u>yv-)vm^. 3 8{±-fe^^ > hft3i5^— 2 

9 «y 4 0 {±7*—^ V >v ^ 3 9 (D'f—^ ^fS\ 

10 03 3] z.<r>^^^^yYY=7^n\ asfettistt 

10 0 3 4] lai 6 (±C©±ffll|-fe h Y'j^nl 8 
(18-1, 18-2.-. 18-(n-l), 18- 2o 
n) Og^ilggEl, 01 7{iT<W-fe^y^>h K^-TMl 9 
(19-1. 19-2, —s 19-(n-l), 19- 

n) ©g^il^ST'feS, mX\tm \ S^'itJfl 7K:^s1-® 

[0 03 5] 30 
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